Rapid Discovery of Potent and Selective Glycosidase-Inhibiting De Novo Peptides.
Human pancreatic α-amylase (HPA) is responsible for degrading starch to malto-oligosaccharides, thence to glucose, and is therefore an attractive therapeutic target for the treatment of diabetes and obesity. Here we report the discovery of a unique lariat nonapeptide, by means of the RaPID (Random non-standard Peptides Integrated Discovery) system, composed of five amino acids in a head-to-side-chain thioether macrocycle and a further four amino acids in a 310 helical C terminus. This is a potent inhibitor of HPA (Ki = 7 nM) yet exhibits selectivity for the target over other glycosidases tested. Structural studies show that this nonapeptide forms a compact tertiary structure, and illustrate that a general inhibitory motif involving two phenolic groups is often accessed for tight binding of inhibitors to HPA. Furthermore, the work reported here demonstrates the potential of this methodology for the discovery of de novo peptide inhibitors against other glycosidases.